. qRT-PCR data demonstrating the effect of miR-29B in silencing collagen type I and type III mRNA in vitro in rat cardiac fibroblasts compared to scrambled control 48 hours after delivery of miR mimics. * indicates a statistically significant difference compared to the other treatments, p < 0.05. Data is presented as the mean ± SD, n = 3. Data presented is n = 3, mean ± standard deviation. * indicates a statistically significant difference when using GTA compared to crosslinking with 4S-StarPEG, p < 0.05.
# indicates a statistically significant difference in storage modulus at 15 days when using 0.5 mM of 4S-StarPEG when compared to the other groups. 
Supplementary Discussion
Rheological studies were carried out to estimate the gel time of the scaffolds and was determined to be the time when G' equaled G''. No statistical difference in gelation time (p < 0.05) was detected between samples after varying crosslinker concentrations ( Table S1 ).
The optimal crosslinking concentration (1 mM) had a mean gelation time of 6.67 minutes.
Similarly, no statistically significant difference between the storage moduli of the gels was detected and the average storage modulus of the 1 mM crosslinked scaffold was 192 Pa.
To remove any ambiguity regarding the specificity of miR-29B to silence collagen type I and collagen type III, RT-PCR was performed on cardiac fibroblasts treated with miR-29B and non-targeting, scrambled controls ( Fig. S2) . As expected, the scrambled control did not produce any significant silencing of collagen type I and collagen type III mRNA which eliminates the possibility of global, non-specific silencing due to simply using double stranded RNA. While it is true there are perhaps targets of miR-29B that are not validated here and have yet to be discovered, there are no noticeable effects on cellular viability or proliferation detected in response to miR-29B specifically.
The use of miR-29B in a naked unprotected form did not exhibit effective silencing of collagen type I or collagen type III mRNA (1.11 and 1.14 relative expression, 2∆∆Ct) which suggests the requirement for a complexing agent when performing miR delivery to cells in 2D culture. However, complexation of miR-29B with PEI did show effective silencing of collagen type I and type III mRNA expression (0.51 and 0.55 relative expression, 2∆∆Ct respectively), However, although PEI is an effective carrier of nucleic acid to cells, it poses many drawbacks among which are that it is toxic to cells and impairs cellular viability, important considerations if any therapy is to be clinically translatable.
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miR-29B has been previously reported to silence collagen type I expression in vitro and in all studies reported the employment of a complexing agent (in the majority of cases commercial agents such as Lipofectamine™ 2000 have enabled this silencing) as it is highly unlikely that the administration of suspended miRs towards will cells be effective in vitro at the small doses employed [12] [13] [14] . Furthermore, commercial agents are primarily intended for diagnostics and research purposes since their compromised toxicity limits their therapeutic potential.
Supplementary Materials and Methods

Materials
All solvents were of analytical or HPLC grade and were obtained from Sigma Aldrich
Chemical Company (Ireland) unless otherwise stated. All oligonucleotides and primers were purchased from Eurofins MWG GmbH Ebersberg, Germany. Four-star poly (ethylene glycol) succinimidyl glutarate, M w = 10,000 (4S-StarPEG) was purchased from JenKem Technology
Co. Ltd., Texas, USA.
Collagen Gel Preparation
Atelocollagen was isolated as described elsewhere [16] . Nine parts of collagen solution (3.5 mg/ml w/v) was gently and thoroughly mixed with one part 10 X phosphate buffered saline (PBS). The solution was neutralized by the drop-wise addition of 2 M sodium hydroxide (NaOH) until a final pH of 7-7.5 was reached and kept in an ice bath to delay gel formation.
4S-StarPEG was then added to final concentrations of 0.125 mM, 0.25 mM, 0.5 mM, 1 mM and 2 mM but always in a volume of 50 μl. 0.625% glutaraldehyde (GTA) was used as a positive control. The solutions were incubated for 1 hour at 37 °C in a humidified atmosphere to induce gelation.
Rheological Evaluation
In order to identify the gel time of the hydrogel as a function of cross-linking, rheological measurements were performed at 37 °C using a Haake Modular Advanced Rheometer S9 System ™ (MARS) rheometer (Thermo Haakes, Germany) as described before [20] . Briefly, type I atelocollagen, 10 X PBS and 1 M NaOH alone, with 0.625% GTA or with different concentrations of 4S-StarPEG (0.5 mM, 1 mM and 2 mM), were added to the plate at 37 °C.
The rheometer was equipped with a circulating water bath to accurately control the temperature. To minimize the influence of water loss on mechanical behavior, samples were coated with paraffin oil. Dynamic frequency sweep experiments were carried out to determine the storage (G′) and loss (G″) moduli as a function of time at 37 °C. The measurements of the storage (G′) and loss (G″) moduli during the gelation were recorded as a function of time for five different frequencies (a, b, c, d and e rad/s) using multi-wave facilities. The gel point was defined as the time that G′ equaled G″.
Evaluating Matrix Binding of RNA
To further understand the mechanism of how RNA is held within the scaffold, the electrophoretic kinetics of RNA complexes within the scaffold were evaluated using agarose 
Cell Extraction
Primary rat cardiac fibroblasts were isolated from neonatal pups (day 3-5) as previously described [21] . Briefly, neonatal rat ventricle myocytes were isolated from the cardiac 
In Vitro Silencing
Primary rat cardiac fibroblasts were seeded on a 6-well plate at a density of 1 x 10 6 cells per well. After one day incubation at 37 °C, 5% CO 2 to ensure adherence and acclimatization, miR-29B or miR-scram, uncomplexed or complexed with PEI, was added to each well in a total volume of 250 μl with a concentration of 0.5 μg of miR. After ten minutes, the total volume of supernatant in the wells was brought to 1 ml with the addition of DMEM/F12
containing FBS at a concentration of 5%. The experiment was maintained for 48 hours following the addition of this media.
RNA Extraction
One mL of TRI Reagent ® (Applera Ireland, Dublin, Ireland) was added to each well and incubated for five minutes at room temperature. Phase separation was performed by adding chloroform (Sigma-Aldrich), and total RNA was purified using an RNeasy ™ kit (Qiagen), according to the supplier's recommended procedure.
Real-time Reverse Transcription Polymerase Chain Reaction
Total RNA quantity and purity were determined using spectrophotometry at 260 and 280 nm using an ultraviolet spectrophotometer (NanoDrop ™ ND-1000 Spectrophotometer, NanoDrop Technologies, Wilmington, DE, USA). RNA integrity was checked electrophoretically using the RNA 6000 Nano LabChip ™ kit with an Agilent Bioanalyser 2100 S11 (Agilent Technologies, Cork, Ireland). Reverse transcription (RT) was performed using the ImProm-II ™ RT system according to the manufacturer's protocol (Promega, Southampton, UK). Gene transcription was examined using real-time RT polymerase chain reaction (PCR).
Reactions were performed and monitored using an ABI 7000 ® sequence detection system (Applied Biosystems, Foster City, CA) using TaqMan ® Real-time Gene Expression Mastermix (TaqMan, Applied Biosystems) and specific primers which are detailed in Table S2 . The primers were designed and their specificity checked using primer-BLAST (www.ncbi.com) and their efficiency determined by RT-PCR on ten-fold serial dilutions of template cDNA.
Gene transcription was inferred from calibration samples and normalized in relation to transcription of the housekeeping gene; glyceraldehydes-3-phosphate dehydrogenase (GAPDH). The 2 ∆∆-Ct method was used to calculate relative gene expression for each target gene. 
